CHAPTER 15

CONCRETE FOR CONCRETE DAMS

By Byram W. Steele l

1. General. Concrete is a graded mixture of either natural or manufactured
rock particles embedded in a slowly hardening paste composed of cement and
water, in which the water content plays a dual part. A limited amount only
of the water content is vital to the hardening of the cement, but the total
water content is a necessary vehicle in the differential movement of the rock
particles during placement.

Because of the heat-generating qualities of cement during the setting
process, and the resulting change in volume of the mass as this excess heat is
dissipated, it is not an ideal structural material. Its coefficient of volume
change varies through a wide range of values, depending on the minerals of
which the rocks are formed and upon the raw materials from which the cement
is manufactured. Compared to brick and building tile, which have a much
lower coefficient of expansion, this is one of the most objectionable features in
concrete as a structural material, and one which necessitates the use of joints
at every critical section if future troubles relative to expansion and contraction
are to be avoided.

In the early days of concrete construction, bank-run mixtures of sand and
gravel were used, but gradually as the art and science of good uniform con-
crete were developed the rock particles were separated into fine and coarse
aggregate and then gradually the coarse aggregate was split into two or more
sizes, depending on what maximum size of rock particle could be used in the
mix. For many years in dam construction plum stones or derrick stones
were embedded in the concrete as it was placed so as to effect greater economy
in the use of cement, but this practice has now been almost abandoned in
favor of the more economical and workable method of putting all ingredients
through the mixer and thus simplifying placing costs and procedure.

The structural quality of concrete is so closely related to the structural
quality of the aggregate of which it is composed that it is hazardous to con-
clude that if the cement and aggregate tested alone prove durable, the con-
crete will be equally durable. There are too many examples to the contrary,
and hence a thorough and comprehensive series of tests of all ingredients
alone, and also in the proposed mixes, is mandatory for important structures
if later failures are to be avoided. The testing of concrete ingredients is a
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